High metastatic efficiency of human sarcoma cells in Rag2/gammac double knockout mice provides a powerful test system for antimetastatic targeted therapy.
Immunodeficient animal models are invaluable tools to investigate the metastatic propensity of human tumours. However residual immune responses, in particular natural killer (NK) cells, severely hamper the traffic and growth of human tumour cells. We studied whether a genetically modified mouse host lacking T, B and NK immunity allowed an improved expression of the metastatic phenotype of malignant human tumours. Metastatic spread of a panel of human sarcoma cell lines was studied in double knockout Rag2(-/-);gammac(-/-) mice in comparison with NK-depleted nude mice. Rag2(-/-);gammac(-/-) mice receiving intravenous (i.v.) or subcutaneous (s.c.) human sarcoma cell lines developed extensive multiorgan metastases. Metastatic efficiency in Rag2(-/-);gammac(-/-) was superior than in nude mice in terms of both metastatic sites and metastasis number. Metastatic growth in Rag2(-/-);gammac(-/-) mice was faster than that in nude mice, thus allowing an earlier metastasis evaluation. Most human sarcomas metastasised in the liver of Rag2(-/-);gammac(-/-) mice, a kind of organ preference undetectable in nude mice and specific of sarcomas, as several carcinoma cell lines failed to colonise the liver of Rag2(-/-);gammac(-/-) mice, independently of their metastatic spread to other sites. In vitro analysis of the molecular mechanisms of liver metastasis of sarcomas implicated liver-produced growth and motility factors, in particular the insulin-like growth factor (IGF) axis. NVP-BEZ235, a specific inhibitor of downstream signal transduction targeting PI3K and mTOR, strongly inhibited liver metastasis of human sarcoma cells. In conclusion, the Rag2(-/-);gammac(-/-) mouse model allowed the expression of human metastatic phenotypes inapparent in conventional immunodeficient mice and the preclinical testing of appropriate targeted therapies.